Introduction
The relationship between glycaemia and depression is unclear. (1) Findings that the risk of depression is increased in people receiving medication for type 2 diabetes, but not in those whose diabetes is being managed without drugs or is as yet undiagnosed, (2) (3) (4) suggest that the stresses of managing the disease may play a greater role in influencing mood than the degree of hyperglycaemia. A recent study reported that depressive symptoms may be more prevalent not only among individuals with very high fasting glucose, but also in those with low glucose levels.(5) These observations merit further investigation.
We examined the cross-sectional association of fasting blood glucose and type 2 diabetes (undiagnosed and diagnosed) with two measures of depression using data from the Vietnam Experience Study in which participants underwent a particularly detailed assessment of psychological and physical health.
Methods
The Vietnam Experience Study has been described in detail previously. (6) (7) (8) (9) In brief, 18,313 former military personnel were drawn randomly from records of US army veterans; 15,288 participated in a telephone survey when they provided information about medical history, medication use, socioeconomic position and lifestyle, and a random sample were invited to a medical examination in 1986; 4462 attended (69.3% of those invited). Information on intelligence at enlistment(7) and ethnicity was extracted from army records. Men with IFG had a slightly lower prevalence of major depression than those with normal glucose tolerance. We tested for a curvilinear trend in the relations between fasting glucose concentration and the two measures of depression but there was no evidence of this (both p>0.45).
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Discussion
In this study of middle-aged men, the presence of type 2 diabetes was associated with higher scores on the MMPI Clinical Depression Scale and with an increased prevalence of major depression. This association was not confined to men who were aware that they had diabetes: men with undiagnosed diabetes were nearly twice as likely to have major depression as those with normal fasting glucose.
In contrast to a recent British study,(5) we found no evidence of a curvilinear association between fasting glucose and depressive symptoms. Sample sizes in each study were similar so the lack of such an association here is unlikely to be a Type 2 error. One explanation might be that the glucose tolerance test in the British study provided a more accurate measure of glycaemia than the single fasting sample used here.
Previous studies found that while a prior diagnosis of diabetes was associated with higher scores on self-rated depression scales, undiagnosed diabetes was not. (4, 14) In one cohort, diabetes that was treated with medication was associated with prevalent and incident depressive symptoms, but people whose diabetes was being managed without medication were no more likely to be depressed than those with normal fasting glucose.(2,3) These observations suggest that it is the stress of managing diabetes that leads to depression. However, although we found that diagnosed diabetes was more strongly linked to depression than undiagnosed diabetes, the increased risk of major depression and higher MMPI depression scores in men who were unaware that they had diabetes does not support this interpretation. been linked with both depression and the development of type 2 diabetes. However, although cortisol was linked with both glucose levels and depression, as shown in a previous study using these data,(15) adjustment for this together with a range of clinical characteristics and health behaviours had little or no attenuating effect on risk estimates. We were, however, unable to explore the role of other stress hormones or inflammatory responses.
Our study has some limitations. Findings in this male sample may not apply to women: evidence suggests that the association between depression and diabetes is weaker in women.
(1) On average, age at onset of type 2 diabetes tends to be older than the mean age of our participants, so our cases may not be representative.
Numbers with a prior diagnosis of diabetes were small. For this reason, the observation that they appeared to have slightly higher levels of depression than those with undiagnosed diabetes needs to be treated with caution. We were also unable to assess accurately whether men whose diabetes was being treated with medication had a higher risk of depression than those who were not on medication, although crude comparisons suggest that the prevalence of major depression was high in both groups (16% and 25% respectively). Classification of diabetes status depended on selfreports or a single fasting blood sample so some men may have been misclassified.
The strengths of the study are the availability of data on a range of potential confounding variables, and the comprehensive assessment of depression, which, in contrast to the majority of previous studies, included a diagnostic measure.
In conclusion, our results do not support the existence of a curvilinear association between fasting glucose and depressive symptoms, but they confirm that the presence of type 2 diabetes is associated with a higher prevalence of depression, and suggest that this is so even in those people who are unaware that they have diabetes. 
